Details of the abrupt tapered fibre
. Details of the abrupt tapered fibre (ATF). a, Optical microscope image of the ATF placed in a microfluidic channel (width: 140 µm, depth: 125 µm). b, Optical microscope image of the closeup ATF, the length is 57.8-µm and the diameter is decreased from 10.5 to 5.2 µm. c, Scanning electron micrograph of the abrupt tapered tip as indicated in b by blue dashed region. The diameter of the tip is firstly decreased from 5.2 to 3.63 µm in 4-µm length, and then decreased from 3.63 µm to 380 nm in 3.45-µm length. Fig. S2 . a, Optical energy density distribution at the tip of the ATF. b, Energy density along X axis at Y = 0. c, Energy density along Y axis at X = 0. 6. Calculation of optical trapping potential for the N th E. coli cell To calculate the trapping potential for the E. coli cell at the ATF axis (y = 0), the optical force (F y ) in y direction exerted on the cell beside the axis with different distances was first calculated. Figure  S6a shows the calculation model. The trapping potential is calculated by integrating F y with distance along the y-axis for the N th cell beside the ATF axis. The calculated potential at y = 0 is used in Fig. 5b . Fig. S6b , as an example, shows the simulated optical energy density distribution for the ATF with 6 cells trapped and contacted, and the 7 th cell with a distance of 0.75 µm beside the axis. The calculated F y exerted on the cell is -49 pN/W. Figure S6c shows the calculated F y exerted on the 7 th cell with different location in y direction. By integrating F y with distance, the trapping potential of the 7 th cell is calculated and shown in Fig. S6d , the largest absolute value of the calculated potential is 17.5  10 3 K B T/W for the 7 th cell located at the ATF axis. Similarly, the trapping potential for the N th cell at the ATF axis can be calculated and is shown in Fig. 5b . 
Simulated optical energy density distribution at the tip of the ATF

Examples of E. coli cell chains formed at different input optical powers
Realization of E. coli cell-cell contact with different ATFs
To show the reproducible ability of the ATF, different ATFs were fabricated using the similar method. Figure S7 , as an example, shows the fabricated different ATFs for cell-cell contact realization. 
Temperature increment along the cell chains
The temperature can influence the viability and proliferation of the trapped cells. A too high temperature (> 40C) is not suitable for the survival and proliferation of the E. coli cells. 1 In our experiments, the temperature increment (∆T) is resulted from the water absorption of the 980 nm wavelength laser. Although ∆T along the cell chains cannot be directly measured, it can be estimated from the simulation results. ∆T can be obtained according to 2 
ΔT = ηSτ/(cρd),
(1) where S is the power flow which can be obtained from the simulation results, d = 125 μm is the depth of water, c = 4.2 × 10 3 J/(kg•K) is the heat capacity of water, ρ = 1 × 10 3 kg/m 3 is the density of water, η = 1 − e −αd = 6.1% is the ratio of light absorbed by water (α = 5.02 cm −1 is the absorption coefficient of water at 980 nm), τ = d 2 /κ = 0.11 s is thermal relaxation time (κ = 1.4 × 10 −3 cm 2 /s is the thermal diffusivity of water).
By using Eq. (1), temperature increment ΔT distribution along the cell alignment direction can be obtained. Figure S8(a) shows the power flow (S) distribution along a E. coli cell chain (20 cells) with the 980 nm wavelength laser (optical power normalized to be 1 W) launched into the ATF. And Fig .S8(b) shows the S distribution along the E. coli central line and boundary line as indicated in Fig.  S8(a) . The ΔT calculation results are shown in Fig. S8(c) . Calculation results show that the largest ΔT along the central line of the trapped cell chain is about 16.7 K/W (occurred inside the first E. coli cell), and ΔT is less than 10 K/W after the 3 rd cell, while for ΔT along the boundary line of the cell chain, ΔT is less than 6.7 K/W. For the input optical power (P) used in our experiments, P is less than 90 mW, and thus the largest ΔT along the central line of the cell chain is about 1.5 K (inside the first cell), and ΔT is less than 0.9 K after the 3 rd cell, while for ΔT along the boundary line of the cell chain, it is less than 0.6 K. Because all the experiments were carried out at room temperature (about 25 C), thus the temperature of the trapped E. coli cells was less than 30 C, and this temperature can make no harm to the cell viability. 
